Proto-oncogene c-mpl is involved in spontaneous megakaryocytopoiesis in myeloproliferative disorders.
Spontaneous megakaryocytic colonies (CFU-MK) formation without the addition of Meg-CSA in myeloproliferative disorders (MPD) has been reported by many laboratories. The mechanism by which this occurs is still unknown. In our previous work we have found that the spontaneous colonies persisted in serum-free agar culture although the colony cells were smaller and the colony numbers fewer than in plasma clot culture and that monoclonal antibodies against IL3, IL6 and GM-CSF had no inhibitory effect on spontaneous CFU-MK in both semisolid cultures. Recently, proto-oncogene c-mpl and c-mpl ligand, thrombopoietin (TPO), have been shown to specifically participate in the regulation of normal human megakaryocytopoiesis. In order to test the hypothesis that c-mpl, c-mpl ligand pathway is involved in the spontaneous growth of megakaryocyte progenitors, we investigated mRNA expressions of c-mpl and TPO in cells grown in serum-free liquid culture using RT-PCR. The c-mpl expression was detected in the cultured cells from all nine patients (six with ET, two with PV, one with PMF) who had spontaneous CFU-MK in clonal assays. However, none of the patients expressed TPO mRNA in these cells. Pre-incubation of nonadherent mononuclear cells with thioester-modified antisense oligodeoxynucleotide to c-mpl at a concentration of 6 microM significantly decreased the cloning efficiency of spontaneous megakaryocyte growth by 42.5% (P < 0.05) in plasma clot assay (seven with ET, one with PV) and 69.6% (P < 0.05) in serum-free agar culture (six with ET, one with PV). In control experiments the introduction of a scrambled oligomer to antisense oligodeoxynucleotide had no such effect on spontaneous colony formation. These results indicate that c-mpl exerts an important effect in the growth of spontaneous megakaryocytopoiesis in MPD.